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(54) DATA RECORDING DEVICE AND METHOD THEREFOR, PROTECTION DEVICE 
AGAINST ILLEGAL COPY, AND DATA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely protect digital 
data from illegal copying by writing a key against illegal 
copying in a part of a fixed length code area specified in 
a syntax of a recording data bit stream. 
SOLUTION: A key data is written in an area of a fixed 
length code area to protect against illegal copy. Namely, 
prescribed pictures (pictures B) are selected from GrOP 
(group of pictures) consisting of multiple pictures (15 
slices). A macro block at a prescribed position in a 
macro block comprising each slice of the pictures B 
consisting of multiple pictures is selected (this is 
enclosed in box in black). This block (16x 16 pixels) are 
constituted of four blocks, and color difference data Cb, 
Cr is constituted of one block (4 or 5). One of these 
macro blocks is selected. This block consists of 8x8 data 





and each picture element data is converted into DCT 
coefficients u and v. 
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k -ti m^m 3 i>z%m(OT- n^M^s o 

mim^^mt. m^<^GOPizmtim^<r>\f^i-^ 
m^(^y^ •y^<7)Dc T^miznm-ti>&iFi\:u^V' 

nzMimcoT-n^M^m. 
t:mitthmsm 5 i,zisM<^T-m^m. 
^iizmi. 

xm^i'ifo i h Sr^i:-tl.ff^3ll tciaiicOT-^ 

imijmizi5\,^x . 



ittibbhiz. m*)<^f-^^m&^i^it-ti>i^ 
mm^it^m. mm^^^mzx *)m^^ixfzmi 

m&mm:^^^-r^ift^Zb t:^mb^i>T 

-^laiiiis. 

A^it^titiT-:^i-^^^itthbbtl>z. m 

^m^b^hT-nimm. 
mzh\^x. 

[0001] 

rJ'lEll^^tcML. mz. r'J^iVr—^-k^LtzT 

-nm. m^z^'-nmmmzmfh. 

[0002] 

LtsZb-b<X'thiiO^^£'^Xttz. t'T;j-r-rwi^ 
[0 0 0 3] «B£. \iTitr—^^T'J^miiZ 

T^7s9'^T-r\,zimfhmw.i>^R\^^^hh, r 
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[0 0 041 MzftLX. mHtfi^^J\^h'T:^T4 
(DVD) (^fcv^T{4, b'r^T-rJ'J&W^/UW 
iz^ ^ x^lzsm^tLX\>^lfzib. ^l>zah°--$titz 

[0005] 

-1- s i: # . mm.'}mmmi,z y y ^^'immth xoiz 

[0 0 0 6] L*^L=5r*^'/^. ri^rJ'/PWtctx^fi-tl: 

3 b - SrSl^tcRSjh-r i i: *»'-C# ^rv ^ , 
[0007] :^^mi:i<7)Ji:o^.muzmi^X^^td:i 

[0008] 

If^atfeV^T. iEIJT-:?i^t'-y hXMI-Ac7)i^y 
[0009] a*3l8fciBKc^x-^IEIi*&{i:. lEIf 

[0010] m^m9izm^coT^iE^^-miiMmii. 

(0011] n^TS 1 0 izuM<^^^ e-R&itfra 
[0012] m-^m 1 1 i,ztm<^f-nm^mii. le 



- i^mk.ti> ■ 
[0013] 1 2 ^zimcoT-:^s5Myrm. le 

[0014] m^m 1 3 tieaof -rJ'iaiiiK^ti. ie 
mT-:^mm^tii^T-nmtmi>zt5\.^x. tmT 

mrii:ttix^^^^timwit-t^, 
[0015] 11*^ 1 izim<r>T-ns^mizi5\^x 

s*\ m&^mzx'om^^tifzm^^^-Ycmm(^ 

[0016] m^8iztm<r)T-nmijm^zi5\^x 

<mm<^Ci'^^j:<ti>-^l,z. ^IE3t-R&±0^f-T- 
[0017] ff^]S9 {c!E«co^IE3 t-|J&±gBt3t5 

[0018] ft 1 0 iztmcor-iE^ t-ffSih^rst 

[0019] m^m 1 1 i,zim<^f-nmmmzi5\,^ 
mK s.^mmzx'oA^it^titzT-iSfi-^m 

[0020] mm 1 2 tziE«OT-^fBil:*rStwi5v^ 
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[0021] msmi 3izMm(0T-:?'^Mmzm^ 

[0022] 

hx-^^rfc'$-t-tf:tU i^'-t/PV-X^^. MPEG 

[ 0 0 2 3 ] ^coi: -3 tcLT , jEa<7)iaiM* ("^X 
^l,Ztm^tiX\>^6f~:!'^M±l. t'-yhXhU-A 
■5. 

[0 0 24] 7t-v-7^{i. Tx^coia^mojitt 

iz^j:^, 

[0 0 2 5] yt-'?'y:^l>zX^^^tlti^tl^(Dy' 
^X9\i. -^:^--iF{zmmbLXWM^fih. 

[00 26]-:^. 3f-5rTiE^;ffo^{i:. 7:r-v 

•y^ti^m^Ltz^^xi^ i^nrntixcDT^x'^) ^ 

[0 0 27] 7*-V7^'{S. T-fX^<^l8at<^*fciS^ 

V^|.Ji-^. y it--?-y^i}^m^Ltif ^ 

X9ti^hf—S>^^\i- Lfz i <7)t'$) h^Lt . 7 
-7-y^{4. :L<r>Xo^j:'^Wj:'7X^\<z^^tiX\^ 



[0 0 28] ^^:/tfL. yir-'?y^ifi. ^(r>^^£'?X 

[0029] •t^j:h-h. ::<r)m&crmm(^m'^. 

^rrzf-iOll&jfctt, 7:r--V.y:7(7)«fiECt3i,^TII^T$ 
til.. 

[ 0 0 3 0 ] vico J: a 5:^3 \z'-m±(^tii!b<r>^-T 

f'SCliiT&^T'^S. 't^j:hh. MPEG1j^izio\^X 
(J, b'x^i^— ^^^X ( V i d e o Sequenc 
e) (r>-yy-^-,^X (Syntax) if^2\,Z7VCt X.r> 
{ca^^tlTfc 0 > ^<n^\Z. extension_a 
n d_u s e r_d a t a*<fB*§ili> i 0 \,Zi-£%flX 
V^l), dOextensio n_a n d_u s e r_d 
atacOi^y:?^;?^^. m3^Z=mf i^o^iZ^^KX 
V^li, '?-LT> <I«Oe xt e n s i o n_a n d_u s 
e r_d a t at::{4. u s e r_d a t a:6*ISJS$il.|i 
j:3t^$ilTfcO. i<7)u s e r_dat aOi^y:? 
•yi?X{4. 04^C^-r<ta^-MS$i^TV^S. ClcOu s 
e r_d a t ^\Z^-'f—9^^'thi.O ^Z-fh^t 
ii^X%h. 

[0 03 1] S'Jc^lgfcLT. GOP (group 
of pictures) O^/:?'^:^— T— :?^iB 

'^y^ y^Mi. m5l,z9rrrioiz^$tiXi5*). ^ 
^dpiz. m^(r>m. 7l/-i.g[$:^-rt Ime 

_code*<^^$tlTV^|,. ^Ji.(fDVDtC*5V^T 
{4. >lc7)t i me_c ode bm-'(7)mm^^'li-^^\(r> 
code*>'$<?,tftjD$iirt5 0. i<^time_co 
de{±||®Wt::l4^ffl$ifCV^^V\ -eClT'. ^cOt i 
me_c o de$:^l3f-|J6ihi0;'ie8*)O=^-T-^'i: 
LT1$ffl1-|.ifc35*Ti'l., GOPti, 127bM157 
U-M.X-m^^tiltzib, i<D=5r-T-:5'fi:, 1 2;n»M 
1 5 7 l^-ixl: 1 Wl(r>W[^Xim$til ^ t t^rS . 
[0 03 2] -^^iz. ffecO^i: LT(4. ^^.^'fX (S 1 
ice) COS^-ftK/P^aS-T'&SQUANTS-^'f— 

[0033] -r^Sri?^. Het^S^-fidtc, MPEG:fr 

^fcfcV>T{i:. '^TiCT'-nt. 'y-^yxmx\i. 

— JryXA.'y:/ ( S e qu e nc e Header: S 

H) ii^ti\izm<GOPxm=m'<zm^^ixx\^h. ^ 
G0PJ4. iftioi ^iSf^ope^f-^. Mt^ 

[0034] S/i, ^\^9'f-^\t. ^^cr>Xy>{X (S 
1 i c e ) tcj: ^Xy^Xii. Elf^OffiS 

0-7:7 oT'Py^' (MB:Macroblock) -Cfll 
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[00 3 5] Ztl(>C0f-:^li. 
(Discrete C o s i n e T r a n s f o r 

m) (Siic3-9--f y^) (ciODCTf^ict^ 

[0 0 3 6] '?-LT. #S 1 i ce<Di^y:$^ y^Xii. 

iOi^-fkK/l't-S^'S S QUANT ( q u a n t i 
s e r_s c a 1 e_c ode) ifi^^ixX\^h. 
[0 0 3 7] Z.il\,znLX. ^SOMacrob 1 oc 

T#SJ:ai:^r$tT.-rv^-&, Z<r>M.=H£.V^V\i^ MQ 
UANT (quant i ser_scal e_cod 
e) tLX^^Kh, CcOMQUANT&^-rS^ 
•nt^ioV>T{±, macrobloc k_nio d e siOm 
a c r o b 1 o c k_t y p e {Zi^lrfh m a c r o b 1 
ock_quantlc:. yy^" V ^Wi^hiioHZ 

m^^fix\^h, 

[00 38] -f^t)*). Mac rob I ock mod 

^iTioO. -^■''^mac rob 1 ock_t ype{±, I 

f^f-rCOii^. HI OtZ^-Tcfcol:. Ptj?f--rO:* 
HI \ \.z5kfi^o^z. -fLTBUi^^A-cT)^. H 
1 2 (c^^f ct 0 ic. ^ix^ixWyy-^ -y 

[00 3 9] V>-fflOt°:7f-rOJi^l:i3V^Tt). MQ 
UANTSrIgg-f ^cDmacrob 1 o c k_ 

q u a n 1 1 ifWi^^ilh i 0 tC^StlTV^-S, 

[0040] ^^:t\ #X7^X(?)5fesS<^'7:J'n7'n.y 
i^llfcl^^tt. MQUANT^jg>-f^-fl)J:-5t;-f «. 

Tti^gfc^l,, -r^;b^?. SQUANTfc. ^<r>7.v 

Ax\z^\^h^=t\tV'<^vk'm.\.fz}L\^x\>. 

7^y?.<?WfelIi0Vr?n7'O'y^i0MQUANTtC. fi^ 
-ftK/U^i^^^Tl^-SJ:. SQUANT<7)M^(ite 
H^WtC^fc^o^tS QUANT 

X%h> 

[ 0 0 4 1 ] <J>:tc. lyjicoj; o^rJ^tc^-^T. IBilx 
-^?rf5^-r-S^a<^mi5!ltc-:>v^TiiBH-rS, HI 3 

{4. m 1 tciittS U ^^'-^;^y-X3&»/^>JEa<0v;^:J' f: 
LT r >f ;^ ^ M D S: SSJatS t> Ot'* I) . 
[0 04 2] r-fo^Wt'T^ft-t(4. A/D^$ 



Six. m.m-^i^\^x. DCTinigs3{c:^*#§/x§, 

DCTIIIS|3{4. A:tl?:fU:T-:J'^DCT^L^ 

±=HcWkA (a^b^s) t:a5*-rs. a^kni 

[0043] ft^-fk(llfS4J:0ai*Stl.fv!T-^{4. V 
LC|H]li|6 (^^^^b^S) SI:. 
^^lHlS&8tset|&.S.tL^'^?^l;$fl;. I D C-T@IS.9l3 . 
'm%Kh)l.=>\,zi£^ixX\^h. IDCT[51iS9{4. A 
:^I$il^CT-:?S:jtDCTMSt. jDffl§ 1 0 $-:fM.T 

mmmki wz^-nth, m%wkmx\ a 
-h%fd-^ir-^-^m%^^ vMzn%\jxm%^^uz 
^aa^^'j 1 2\z%%^mm%rf~'9 >iLxw^% 

T—9\i. m.m\z<m^it. 7i^-a^^ui*>/o 

X. IDCT|sIffi9*»4><7)x-:?tc:Slim$iiSJ:at='5r 

[0 044] ill^'^^'WP^ailHlSSl 3(4. 7I/-A;< 
^ 'J 1 J: 0 aJ:»3§ti?tT-:J'Ol!)#^^ h;H:1^ai 

[oo4 5]»:(=. 'e<^iiim--^v^TtJiBj-ri.. 71^- 

i.^^ U 1 J; Og!^aj$ix^cT-:5'{4. 1 1" i^^^tO^ 
jDl[||2$::n-t-C'eiOtiLDCTlDlS&3tC«*&$tl 

whtf^m.^2\z%i\^xm>hi\.. ^<m^T—9if'Ti 

CTlHlg&3tfitJ§$ix§, 

[0046] DCT[l|g|3{4, Kh'^id-irf—^'k^'^ 
^nro«y^<7)7'n<y^mffl'C'DCT^t. DCT^ 
IgCCoe f f [u] [v] {Z^m-fh. fi^-fM4 
{4. DCT[IIS&3j:0«^M$il^v:DCT«^Coe f f 

[u] [v] ^Si^{|:^'<;l^QF [u] [v] lizmkt 
h, -eLT. <riO*i^^U<;l^QF [u] [v] 

[0047] 5£«i'^l:lfiIS§8{4, m^itmA X'OiHt 

izt5ifmmtm<mmmr. ^^mmsx*)^ 

[0048] IDCT|HlSS9i;'9ai:']§il^v:T-^{4. 
jD^tffl Otcisv^T^M^tU 1 2<tOffiJ&Sns^5i3 

Sill.. -eLT. COT-^!4il#ffi«lHlKl llzxt 

i3xm^<^h/\^i}^x:h^fixi5^. m^w^m 

1H4. C:<7)i}t;/<.i!'WPlcJtj35LTIDCT[lIIS9J: 
OA:»3§ti7tx-^<7)i,SMiI$:l5l1-. ^tX. m^W 
mitzm(r>T-:^i^m^'EO 1 2tfitj^t, UM^^ 
z<r>XoizLX. =fm^=t') 1 2iiz\t. i&^'fOT 
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[0049] vLcmmii. &^mm x o 

-^mWiim^Ltir) . GOPA..y^m ime_co 
de^mnUz*). SQUANT. MQUANTS:#jD 
■:...- t^9!}tm^^o , yLCmSiei: '9^^i:^§^l^^T'^^^•-> •- 
[0 0 5 0] mi4ii. zcoxoizixn^yti^-?^^ 

^LTV^I). ^(r)%W^W>zii\yr:\i. -^x^r^x 
^ M D SrS^^S i i: t J: 0 # t^fL^c t' h X h y -A 
VLD (Vr i ab 1 e Length Deco 
d e r ) 1 t:A*§ilTV^^. VLDa"— 9- 

-3 Hi. A^I$il7tT-^*>^.. i-f'T-^^i^. 
GOP^-y^TcOt ime_c ode, SQUANT, M 
ClVANT<Dim^:miiiL. i(r>imm^tbh^Z. X 
:h $ ix^^T-:? 5: ^-If 36i:«i{iJIlIS&33tai 

[005 1] ^ai@f&33 ()^tti^S) {4. VLDA'- 
■9--3 1 =t '0m^^fitz^-'?\,Z. ^-r—^if^^ 
-5*^5*^5:^aiL, -eol^ai^mS:^»lHlS3 4 (^m 

[s]SS3 4f4, immms-b-'^coK^^znmLX. BffS 

3 8 {im^m ^mmhio\.zti:^tix\>^h, 
[0052] ^-mxmm 6 t*. v 

LDA-— 9--3 1 t^t^f—sft^m^^fix^tzb^ . -e 

<Ouser_data, time_code, ^TtJiS 
QUANTA;. ^-^tU3 7iw^J6iE1iSilXV^§^ 

-:?S:^II^S3 8fc:aJ:»3-rS. 
[0053] iEilgS3 8«4, ^-Jf A[IIiS3 6 J: 0« 

x^yj-^i^^L. ^(r)X9yf'^^m^^xisM.<r>'f ^ :^ 
[00 54] -ecosjf^c^ov^TiKBfl-r^, 7^- 

Cicot'-y U-ASrVLD.'N-— 1-3 1 {CftJ^-r 

VLD^N-Hf-3 1{4. A:>3$il/v:h'-y ^X^'J- 
i>.:i{)»'b. use r_d ata, time_code, ^ 
/c{4SQUANT<0fi[SS:«liiiL, -eofflaft^Sr , A 
:'3$<ifv:T-:?i:i:t>t:ai:»3-rS. «iailHlK3 3{i. C: 
<OfiMfi^i:T-:5'^OA:^3Srg{t. -?-tOu s e r_da 
ta, time_code, iTttiS QUANTS: M^^^ 



[00 5 5] $ijffll[a8§3 4{i:. eiJ±iigSS3 3 J: 0 nh'>y 
h^i-<0«ltHT-:?**e^if&S*l^ S . -e^O n t'-y h:«-«0 

^tmt^. :g|£B[sliS3 3*i^ffiUcnh'-yhOT- 
:?*^'^-^^:y 3 7{:i^a6IS^i$flT<.^.2. n h'-y 
-T-^i:-i:L^v^i:#, SftA:']$iiTV^I.h'-yh 

3bl.::fc^«-t-tS:aS^[HlK3 5fc^$-(i-|), tti. 

[00 56] -r^Sri?*). i«7)i:#df-jfAlHlS&3 6(4. 
VDLA'-1?--3 1 i OA:^$tLST-:?<0. user 
_data, t ime_code. tJtfiSQUANT 
iZ. ^-^^>J3 7tiB1i$ixTV^4^-T-:5'SrJfA 

-ri.. 12^^13 8{i. ^-wxmmsex'om^ti 

I.T-:5'^iSS0Dt;ieii-rS, -etT, ^IcOJ^SOD 
[00 57] CiO=fcotlLT|gjt$ni.T-f;^^DtC 

{4, ^-i^Ammex-^x^titz^-r-^mm^ 
tix^^hzti,z^h, 

[0058] -U. Vmm 3 4 {4, :^ajlHllf§3 3 

tattinh'-yh COT- ^ti^^-^ * y 3 7 iZfi^Bm 
tiX\^i,^~f-:^b-Wcthm'^. ^l£lliS3 5t:-?- 
<7)tS-^$€Si:i:tfc:. iEillia3 85-«y^L. E 

-f ;^ ^ D l3ia^$tT.T I, T-^ h- § tl. ^> 
A*iOT ^^'Mjg^iil. c: fc ^^ih^^iS. 

[ 0 0 5 9 ] =irfc\ ±immcommxu. vld^n--- r 

-31tC:J:'9. h'-yhJ^hU-AS-g-^-^tCuse r 
_data. time_code. SQUANT^rfc'^T) 

[0060] i:j±<r>3-:><7)ljmii. ^ti^fiM^^m 
<7)^>yyiz^-r-i^^^iMthhcr)Xhi>, ^^X. 

7nEah'-mmi,z^i^±'rti,zii^ i£frLi>^-^b\± 
[0061] ^z.x':^mM(r)mmi>zi5\^x\i. mi5t 

I.. 

[0062] -r^ri?*). ill 5 (A) IcS^-fidtc, a 

S (c:«oiiMi7)?gJ5«o^i 5 tit) <oe^^^tciDfll 

[006 3] Hi 5 (B) iZTTii-ioiz. ^tlRi^X^-f 
(S 1 i ce) lcJ:'5«JiK$itTV^i.Bfi7^^(7)# 

iOfv:*^)c7)V:J'a7'n>y:7i:UTmS?^ixl>. HIS 
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(C) tCfcV^Ttt. m^mMBX\ ^(Dm^^tlfZ'?^ 

[0 0 64] CKO-T^nyn-y:? ( 1 6X1 6BS) 

Ji, 01 5 (D) S-tiot. -ec^j^Jtr-^Ji. 4ffl 

coro-/^ (HI 5 (D) tt3v>T{4, #-^o:njM#-§- 

Cb, Cr{±. .l.McO:?n'V:>^4ai5.4D.)-.ttSV^:t;-.- 
{4. #f-4t3t(4##5S:#L-CS^LTfcS) Tfllfig^ 

[0065] -eUT. §^>t3, CcOV^OT'nyi^cOo 

15(E) t^-fiotC. 8X8®§R«0T-:?t1«fig§ 

tLxa ^ . mmT-^it. Dermic o e f f 
[u] [v] iz^m^tii, 

[00 66] $<i>(C. 1116 (A) i:lll6 (B) 
-fid 13. icr)8x8Bm«0DCTmj4. m^<^M.'¥- 

eff [u] [v] {4. i^-ftP'^l^QF [u] [v] 

[0067] ^LX. :i(r)A=F^U<Jl'QF Cu] 
[v] {4. 1216 (B) iz^jk-rXoliZ. ^J6i^$iiT 

ijy^^'X^^ V<7M^ (scan [ 0 ] T^Ss can 
[ 6 3 ] ) {4. -m^% ( D ^-g-tfl:i^^'< 

h^^\z^%'^iix\^h. 

[0 0 68] ^LT. z.(7)mmmmcD^. m^^ti 

fzJ'U'y^C08x8m<7)MFFitU<fUQF [u] [v] 

CO d ^ . ibt JS«[IS:o;gv^fiS^tcMffir-s Q F [ 7 ] 

[7] (scan[63]) ii^-T-^'SrJf A^tS^ 
[0 0 6 9] ^LX. ^Sil^cxur (scan [6 

3] ) kmiff^mmmmn^iih. -r^:*)^, ase*^ 

QF [7] [7] =QF [7] [7] OR 2 
[0 0 7 0] Z(7)mmzXr). 2jti!c(:fcV^T. LSB 

^sidi:. z<7ym&<mm^zti\^xii. fth^^hh 

tlTV^|,rn-yi?c7)»i^-fbK;PQF [7] [7] $:X 

x^'■-r^?■ti:L■c^?^^l:■rs. mPEGij^\.zii\^x 

{4, Ccoxx^r-7°^g:^<;r)L e v e 1 ?: 0 i:f -SCI 
^i^flTV-^S, ^^-C. QF [7] [7] ifiOTh 
0. -?-orn>y:J'fc»#aSiil.=Sf-T-:^?:)^'0 
X'h-ytit LX h . :JiX^-r^^(7)L e v e 1 *^ 0 
^i^^j:^^XdizLX^^^(7)X'hi>, ZtiizX'O, i<r>f 
a-y^'(c{4. QF [7] iT\<7)T-9i&'fmi^'^ 
^X^\,zthZbti^X'%. -ecil:, S^^fet?-^ 
(FLCrFixed Length Codes)^ 

[00 71] ^coidl:. T*»<^>2t'-y hS$rim§^ 



U^fti^-ftW-^/l^QF [7] [7] {4. Hi 6 (D) 
^^-f i ^ . 38$>JW(-x;?.^-r ( E s c A P E ) 
-fb^fiS. SCAPE^5r^{4. 
I.. 24h'«ybcOESCAPE^3^{4. 

E s c ap e_c ode (6b i t ) +RUN (6b i 

, t- ) H- L e .v.e 1 ,.( 1 2 b i t ) .-, .. 

[0072] Z:lX\ Escape_code{4. x;^ 

^-r^-}iX'hhz.tt:mfe^-/h<r>m mui. 
0 0 0 0 0 1) i^L. RUNI4. omm.(r> 
mck^L. Leve U4. i^o<Dm.=Fmw>mm. 

[007 3] -etT. :i<r)m^(r)W^i,zh\^x\i. vk 
;KLe ve 1 ) coLSB{4. ^— r-^t:S§^;c ^> 
ill.. HI 6 (C) $:#BSLTMBJt^J:at. Lev 
e lOT*»'o2#B<0t'«yh{4. 1 (OT. CIcOt-:? 

ryt)vvn-}ii^m-h) \.zm^^tix\^htz 

Isb. I^mi 2t'7hT'm$tl«.Le ve Iff^oh.T 
fi:2 t'-y b*i**cOT-^'i:{4M^ST-:5'{3am§ix 

-^fc^MW(:l5l-T'$>S%^iJ>l.) . 
[0 0 74] 1 2b'>y hcOLe ve l<7)d*>, T{22t' 
>y h«o;^^*^'^~T-^i:T7:j-;Uh^- (WT. m\iz% 
JiWhimifi^j:\^^. Zix^i:tbl!bX^-'f-^t 
m-?>) izmm^tLHZj§^^J:^^cr,X\ Zff)Level 

kT^-¥ix^^timm<^y^ xit. /j^<omz 

lifhk'ni^^j:^^ijCOXhh. 
[0075] td^t=2r*^'^>. **cO®^T-:5'Sr^-T 
-^iZ^lX\>^l(7)X\ SXV'yf-cOISStC^S, # 
I f^'f-A'i/i{4Pb':?f-^lC. icO^-T-:??: 
#A-ri.J;at^-ri.^. ^c7)ih-^?f-^t/v:{4Pt:?f- 

^kfmm^b-ri^:^i-^itzmm'mmti>. mz 

::fc{45rv\ ^ZX\ ^-T-:?{4, Bt^^^Ciffi^ 
[0076] Ifflc7):/n-yj?tci3v^ 
•C. nMcO#ya-y^fc:ih'-yh-fo=5f-T-:?5:iBII 

-rs i a , w±B§. 0 1 7 i:^-r i a tc. nm<r> 

nt'>yhc7)^-T-:?i:-r§. 

[ 0 0 7 7 ] =5rtj. ±sdmmmmi,zts\'^xi±. * 

;Whdf-^^t-|,fc4^t, QF [7] [7] i:<i2i: 
(^l&5|Sl^?llflC-ri.j:a^cU^*^. QF [7] [7] 
®2S:JnSC-ri.J:atc:LXiJ;v\ ^c?)^. 
QF[7] [7] <^LSB3{)»/?>2t'-yhg3&J0TftSi: 

1 TS)"!. h # . 3 1* >y h ^m-<^^wf^k'mh Z 
blz^j:^, 

[ 0 0 7 8 ] m±<7) i a T , &Ht 
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-9 ^^-th^wrmmz^^^xmm-h .sis 
M:7 V ( mm^ ) tv:c vv^ wm(^yu -,.9- ^» - v 

=HlV^1VQlV [u] [v] <7)LSBA»A>2t'-/ha 

[ 0 0 7 9 ] iJirtz. -g-^ois^fcov^-ciiHj-ts. 71^- 
-t.^^: U 1 ct V^7^'i^^i\t^'f—9\t. I t^f-^co^ 

y 1 2tieii$ix-cv^i,ij#i^S!iii^i:io 

ll^*5ji^t^2l::t5V»T*a^<i>ti. ^o^mt^~9if^^ 

CTIllgS3lC«*&$ai., 

[0 0 80] DCT!flIS&3{S, A:'J$it?'CT-^$r#^ 
^a7'n-y^<7):rn>y:7#fi[-eDCT^^t. DCT^ 
icCoeff [u] [v] tC^-r^. -r^rfc*). DC 
TlHllSSJi. 015 (C);^M(E)*3itXSl6 

(A) i^r^^-rjaasrH^T-r^ . 

[008 1] *i^-fl:lslS&4{i, DCTSS&3 
flfvrDCT^gcCoe f f [u] [v] Sr*^{bl^^I^ 
QF[u] [v] -eLT. 016 (B) t 

S^-r i a fc. ^(^ft^^CU^/l^Q F [ u ] [ V ] ^ j/'^^ 

[0 0 82] ?li[lHlli§5{i. 4iHt[sIg84*-^>^^'07' 
07:? a^fbl^^PQ F [ u ] [ V ] if\-h § 

rn-y^hLT. >'\'^'-yROM7{C^i6ia'ti$nTV^ 
-S.yn>y^-C'S)-g.*^*>S:¥iJS-r.i). -eUT. A":?-y 
R0M7l::^*^iBii$^iT<'^S7'o>y^-C«>I.Ji^. 
corn-yi^Ox^^if^^x^-vViOft^T-r^s -f^^? 
*>s c an [63] ^TDr-rJ'QF [7] [ 7 ] 5:tttfi-r 
-etX. -eOr-^QF [7] [7] i:ffl2cO^S 

- y R O M 7 l:iE<i$ iiT V V y Or - T' 

[0 0 83] j£S^4mSS8{±, Mi[ia8S5J:0aill§ 

$ti^CT-^{i. IDCTlElSI9tcA:>]§ti, jtDCT 
^^tvh, ^tnhh. DCT[2lS&3tZfc{tl.^fciE 

[00 841 IDCTtlIK9J:'9ai:^J$ii^v:T-^{i. 
JuiLSl 0(;t>v^T^i!l^^U 1 2 iOS^I&Sfi-Sl^il 



Sill.. Sj^fiimillSSl ItcJi. iSt^i? h/l-^!±JlaIK 
1 U±. C:c^fii#'<.^ YJVlznmLX I DCTI5IS89 i 

mm'^^fi^. ■ — - 

[0 08 5] VLClHll?S6{i, Si:ifiISS5J:0A 
^I$il7t*^'fl:b'</UQF [u] [v] ^7)7^-^5:0]^ 
^^If-^i^^m-rS, C:c^h#. VLClsIgS6{i. A':?- 

yROM7tc^a6ietl$n-cv^i.yn«y:7 (?lli:i2l8&5 

tCtJV^T L S B3&»1?> 2 b'-y h g ^ 1 lC:^L!t7'n «y 

fcOV%T(i. -?-Oscan [6 3] «OT-:?$rES 
CAPE^^-ttLt^aai-i.. 1116 (D) 

E s c ap e_c o d e+RUN+Le ve 1 

fcLT^-Hb-ri.. VLCIHIg|6fc<tD°r^:l<?-i-fl: 

[0086] 01 9^. CcoiaCctTtf'^ilf^lVX^ 

■f-fX^MD*^<i5, ^:i^ztm^tix\^hT—^^imi 

Lfziz&^f t:mM-r^ 7 -7 'y ^ (om^mi 

mix\>^h, c:«oilSt0«fc:i5V^T{i, vlda-- r-3 

ItC. /N-:?-yROM3 2 (Jg^^®) tE1i$<l-CV^ 

WN'rJ'-y ROM 3 2 tc!EM$iiTV^|)A°:?-y{i. 0 
1 8(OJ-<:^-yROM7 l,Zsm^tlX\''^l^'<^-ytn 

-(nn'^-yxhh. ^(rmmmt. 0i4Ct5ftl) 

[0087] ^m,z. ^<m'(^^z-o\rcw(m-h. yt- 

^1(7) t'-y b ;^ b U -A ^ V L D a"— if- 3 1 l^ttJ^-T 
!>, VLDA-— tf-3 X-n-^iXfz^ivYXV')- 

J^t^h. n^-yRoyi3 2i,zf^^^tix\-^h:fu 

«7)A:'3$r§{t. ^coyn-y^cOs c an [6 3] c7)LS 

B ^my^n *) . m^w.->-f':.^^i:mmm 3 4 
I.. 

[0088] WllI8S34(i. «iaj|lIS&3 3J:0nt'-y 

T-iJ'^^-^^ >; 3 7^^^a6i2'ti$^•CV^^^-T- 
:? Jtif-r I. . miaws 3 *>'^ai Ltz n t' •/ h wt- 

^i}^^-:<=^V 3 7lC^i6fS'li$itTV^a n h'-y b<7)^ 
-T-^'i:-Sct^rV^i:t:, ^«A:'J$*tTV^St''y h 

$)§ih^^-r^^^[fi]S53 5tc^S-ti:l.. ^5^^:^ 
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[0089] ■t=5ri5*>. zc^t^^-nxmme (» 

scan [6 3] SCAPEW^0 3 Le ve 
. 3 6 J: •? fti&^iil. T^-^mmOD 

[0090] ;i<^XoliZLX$m^tilf^^^Diz 
^-jfAISII&3 6-ClfA$ii^^-T-^'*^2ii§ 

[0091] -u. mmm34ii. :^aiiHis-s3 3*^'^ 

tlt:v^S^-T-:?i:-iCtS*^, «S^I1I8S3 5 tc-e 
[0092] 1120{i:. mi ^ttilMl 9l,Zw^ty t 

^mm^mix^'^h. zcommizauxit. r-f 

V^^, VLD6 lc7)ai;)3{i:, 6 2 tCA:'] $ 

ti. mM.=Ht^tihXoiz^j:^tix\^h, m&=f'f\:m 

6 2(7)iii:hii. IDCT^BieSizm^^tl. IDCT 

[0 0 9 3] iD»fl6 4{±. IDCT[sISS6 3j:0«*& 
Silver-:?' t . t y 6 6 ^z^ibtim^tiX\^^ 

coaiiJji-^T-:?^, mmmms^ziiK^x. 
itm^it^cf^. ^M^tu 6 6i.z^mmmt txm^^ 

tilXoiz^j:^tiX\>^6, 

[0 0 94]<J:(z. •?•^7)i)#^3o^,^TiJ^HB1-|., t^:^ 

LD6 H=A*§ix, ■^Wmi\^^til, 
{blElgSe 2(i. VLD 6 1 J; OX-^^iifz'^^n.^it 
T-rJ'S-jta^-rtiLT. IDCTlHlg&6 3l::aj^|-ri.. 
I DCTiggie 3{i. A:'3$tL^cr-:J'^ i dctj!^ 

tm^64iztii:f}tl, JP»S64{i, ^SJ^^U 

[00 9 5] tyt:. m^e4<oiiiij-tif-m. m 
mmmm 5X'm^mm^iifzm. ^so^ty eeiz 

[00 96] ^fc. mnmm^6 5tf^mmmt:no 



[00 97] 3fs:|IS6M{i, <>:oj:d^!itm^*-ri., 
[0 0 98] (l)MPEG V ideobLXCOm^ 

ms,Lx\<^i. 

[0099] ( 2 ) h'v h;?. b U ~i.*tC:^-T-:? 

X. f'<x^ii^i>zwmtiyt-'?yi^ii. mm 

[0100] ( 3 ) F LC4itc=^-T-:?£-»A-ri.O 

^-T- ^ ^if A-t i 3 t-ri> . h' -y h X b y -A 

A*.y7Ti: tTS!^tTV^|.VBV (Vi deo Bu 
ffering V e r i f i e r ) ^N'-y 7 T<7)ry^ 

[0 10 1] (4) FLC4'OTfi[iOt'-y 
v\ 

[0102] ( 5 ) T-:5'fffc^-7^-:5'*^#ft-f ■S^w 

. [ 0 1 0 3 ] ±iBISStMK:*3V^T{i. ^-r-^ 

^ n h' -y j: 0 If ^t-S J: 0 iz LtifiK i O n h' >y h 

tLTtiV^L. WM:<7)mm (b-:?^^) F*It;:«-i5ltT 

i a t-r S i i: i>-c§ s . 
[0 104] tti. ±Mmmm^z)5\,^xii. m^<^ru 

■y ^' R0Mlc:^a6iB1i-ti. i o L/v:*\ i 
<7)A-:J'->'{i, '^^zmtX. M'S^t^Jioizth 

[0105] ttz. ±IBI^Mt:i5V^-C{4, Hlf^coyn 
•y ^ S:-'N°:5'-yR0M(C^i«^ieii-f I) J:o<>Z t/c*^ SI 

i *5 § J: ^ t-r i i: t ^SgTSi I. . 
[0106] 

IEIlT-:5'cOh'-y hXVy-A(7)>'y:5''y;7;2.rtc7)}t^ 

t-|J6±<7)df-v'-^ 5:*#2=tf i 3 Hz Ltz<^X\ ^ 
3 t-$'f|||K|J6±-fl> ^ t i^mt^j:^ . 
[0107] 11*^9 l3i5«^0^IE3 f-Ki^atJi 
t^*]Sl 0(;iS®co>FiE3t-|J&ih:S^t-J:ii{f. IB 
^r-^J'iOb'-y hxh y-Ad»io^3tf-E&±<0df- 
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[0108] m-^m 1 1 iciB®coT-^ieasiat5c):t/ 

aoizlfz<^X\ mm^V^iz. ^iE3t-|-BEF± 

[0109] m^T^ 1 3i,zim(0T-is^sdMmmzxti 

<ry}ftii < k t-gpt:. ^3 t-RSicodf-r-:? im 

3 \:-mhtL?> z t ^mmi>zm±ti ^ t f^m t ^ 
[HI ] ^%mi>zmf^T-jE-:ii:-m±(^fm.t:mmt 

[02] Video S e q u e n c e COi^y:^' -y 

imm-tmx'Sih. 

[S3 ] Ex t e n s i o n and user da 

t a CO >- y -y ^ X S: iSBJ-ri) UTS) -S . 

[04] User da.t a. CO i/y:?' y :^i:m^t^ 

[05]Group of pictures hea 

de rcr)i^y:^-y9:^t:Wl^M-t^MX'hi>, 
[116] i^-dryxmf}^^y^"/^MtX'(7)T~:S^<7)m 

^?:mm-tmx'$)i>, 

mi ] S 1 i c eOyi^y^ «y^X?:iKBff SSTfc 
[US] Mac r ob 1 o c\!i<r)iyy-^ X^m^M- 

hmx'hh. 



[119 ] Ma c r o b 1 o c k mo d e s cOS^y:^' -y 

9x^mm-hmx'hh. 

[01 0] I t^f-^fc:*3{tSVar i ab 1 e le 
ngth codes f o r m a c r o b 1 o c k_ 

typQ<7yiyy-^'y':^ximm-thmx'hh. 

[01 1 ] Ptf:J'f-\'iCiiltl.Var i ab 1 e le 
iin-s t-Jii-^c ode s-^^f o r-m3.<;.r.o.b=,l.:C-c 
t y p e iOxyr? -y X$:|jiHJ-ri)0T25l. . 
[01 2] Bfi?^-vt:t5ttl>Var i ab 1 e le 
ngth codes f o r ma c r o b 1 o c k_ 
type ni^y^ -/9Xi:Wm-i>mThh , 
mi3\^%^^<^f-'!^si^ftkmmLtzJiy^- 

[014] *^HJOT-:5'iBII^M5:mfflL7'>:7:r--7 
■y :5'<7):^^^2:^1-7'n •y9mX'hh. 

[01 5] *^HJ«7)=3f-T-^<7)^||^JiaS:iJiHJ-rS 

0-C'$>l.. 

[01 6] 01 5f.zm<mx'hh. 

[018] 2|s:^HB£7)T-^fEi^a^iEfflt^xya- 
:?"Ofl!lcO)fifigi5iJ^ S^^yn -y i?0TS).S . 

[019] *^BJcOT-:?ie^E5:mfflL/>:7:r-v 
•y :?cOffic7)fil^MS:^-r0rJ)5 . 

[02 0] ^^^<^f—^^%w^M^-rhrv-^ 

5 ?millS&, 7 .'N-:J'-yROM, 3 1 VLD 
VN'— 3 2 >'N-rJ'-yROM, 3 3 61^0 
3 4 SiJfflllHlSS. 3 5 ^lHlB§, 36 ^ 

-ffAniK. 3 7 ^-jt^u, 3 8 len^a 



[01] 



[017] 



(Qrlqlnd Source J 




n-1 n 



1 


0 


1 


1 


0 




1. 


0 



' c 


) O X X 

Farmatto 




'ft } 








^ o ^ o 

Player 



(11) 



#IB¥9-1 28874 



m2] 



Video Sequenoe 



Extensian and user data 





Nd of Us 


MllMIII'lllP. 


cxten8ioD_BrKljLi8erjdata (i) { 


Na of Ints 




next_sTart_ocjde ( ) 






\^*ule C (ncxthits ( ) = = e!xtensicn_start_axie) I i 






sequGnc8_^iesder C ) 






^-Cnextbits C ).= . = usRr jjatH_start_code) ) ( 






ifCufixtbdtsO ^-ejdasn^JiarijxjdByi ' • -'^ 






if((iI = l)&&(nextbHs( )= =extenaCTU5tarL(xxfe)) 






sequoics jextenaop( ) 






extaisian_data (i) 






do{ 






if (nexttats () = = userjfaiajstart.codc) 






extH]£kaa_Mju8Br jdata (0) 






userjdataC) 






dD( 






} 






11 unGuOilS L > gruup_siari._cuce^ i 






} 






£roi|pj3Cpictures,_)iBad6r ( ) 






Gnxjp of pictures header 














picture bead^ C ) 






picture podir[^sxtensicp_C ) 






extensicos_3DdLuserjdhta ( 2) 






picture data () 






} wbile C(nextWt3 ( )= =picture_starL_code) 1 1 






Coextbits C )^ =*gron>,_?tart _oode) ) 






if OiexttatB C ) ! ^seqjuence.encLcode) { 






aequencc iieadsrO 












sequence. extfinaknC ) 








Group otpctures.header ( ) { 


NiafUb 


MDoncoic 


} 






grDup_start_code 


32 


beBbf 


} while (nextbiis C) 1 = sequEnce_end_code) 






■mmmmmmmmmm 




'mm. 


}d8e{ 






dosedjgop 


1 


uimstrf 


/•ISO/IKC 11172-2V 








1 


uixnshf 


) • 






nexLstart jDode ( ) 






aequoice end code 


32 


bsM 


) 






} 













[07] 



[114] 



User dbta 




S&oe 



BliceO 


Kdi of fcnte 




slice start code 


32 


belbf 


if C TOiical_size >2800) 








3 




{ 






if (scalable jDode-^^'dat? partiticnig'') 






ptiority'.hreakpGiat 


7 




} 










if(ne3Cthits()-=' 






intra,slice„flag 


1 


bsOtf 


intras_&Iice 


1 


uitnsbf 


reserved hita 


7 


uiinsbf 


wMsOifixttHts ()=»=' 






extraJaiLsto/'with tbe value ' 1* •/ 


1 




6xtf&_AifaDnnstian_dice 


8 




^ 






\ 






ertia ^^Lslice /* with ttie wJue ' OT •/ 


1 


ubnsfaf 


do{ 






nacaroyockC) 






} wfaOeCnextsUlsOl 000 OOO) 0000 0000 0000 QOOCT ) 






iiext_BtBttjDodeC) 






\ 
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[06] 



□ 

9 



I 



I ■ { 'I t"! i M I 



i i i i i i i i i i 



SIF (Source Input Format) 
©im[NTSC«] 



ill 



SH : Sequowe HBflder 
GOP : Qro^ <i ^siosi^ 




MB : 




[08] 



[014] 



Macroblock 
iDBcniilodcC) { 



whfle(nextbit5(>=-' 0000 0001 000* ) 



tnacroblock,e3cape 



ira(Tci]lod£jicldreB9_Jzicreniajt 




(macrobfockjntra && oonccalmqitjnoticn.YectDrs)) 



molicn^vEctora (0) 



if Cimcrobkxd^jaottfiijbackwaf dp 



motki^vectorB (1) 



jfCmacroMpcKJntra && conoealrneat ji«)tfcn >ectt)ra) 



maikerjMt 



if (inacrDb!Dck_patLem) 



forCi=Q : i<btadcj3ount ; i+ + ) { 
bkxkCO 



Ndcfbfis 



1-11 



balhf 



vklhf 



bBlfaf 




33 



3^ 
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[119] 



Macroblock modes 



macroblodunodesO { 


^fa of lits 
















(^filsdjtemporalvwdight^Gode^ 00' )) { 






spatoil teit^porai weigixtjoode 


2 


uitnshf 


} 






if Os3SiCTdblc<Mjrtoi^Jorwhr^ \ I 






macrcblDckjnotiflx.b6dc«rart^ { 






if Cp9cture_stnicture= ^* frame' ) { 






if (fram8_pred ^ame.dct- -0) 






frame incftiCD__typc 


2 


uimsbf 


}else{ 








2 




} 






} 






if (Cpicture_structure —"Frame pictiire'*)&& 






(frame_pred_fraine^dct=» =0) & & 






(macroUockJatial | inacnd>bckj»ttem)) { 






dctjtype 


I 


uimsbf 


} 






} 







[010] 



Variable loi^ codes for laacrobiock type ia I-plctures 



macroLtodOype VLC cods 



macrdbiocHjnotiapjHckwanl 



ma jcrobtocKjattsm 



macroblock Jitra 



BpBtiaLteinporaLya8hUpde_flag 



pemritted gpafiaLtempcraLwqs^.cJasses 



Desotptioti 



Intra 



[HI 1] 



Variable length axles for macidUock .type b P^iactures 



mandiodOype VLC code 



ma crotjtodunotoi jroward 



DfBcrobiodePQttem 



iracroblixk jaira 



sp alialJtemporaljwelglitLoodeJlgg 

permtted 53atiaUeinpc»aljBreig|it_el^^ 



Descrtptxn 



MQ Coded 



01 



NoMC Coded 



001 
nrmii 



MC. Not Coded 
Intra 
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VariaWe Iffigth codes fcr macroblockjype in B-pnctures 



nacrobiod^typo VLC code 



10 



11 



010 



Oil 



0010 



0011 



00011 



macroblpck moto_£rowanl 



inacroblodcjrajtigijbackwaiid ; 



macroblodUMteD 



macrtibkxk jntiu 



^tM_tanparal_wei^_ocxie_flag 



pennitifid s?3alial_tfflnporal_WEight_da3se9 




£atem Not Coded 



fntBTSk Coded 



Bwd Not Qxfed 
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